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material holographically and then treating with lights and/or heats. 
The 

photosensitive material comprises (A) homopolymer of (meth) acrylate 
or 

copolymer of two or more (meth) acrylates , (B) a cpd. having at least 
a 

polymerising ethylenic unsatd. bond, (C) merocyanine deriv. of 
formula (1) , 

(2), (3), (4), (5), (6), (7), (8), (9), (10) and/or (11) and (D) 
diary liodonium 

organic boron- complex cpd. of formula (12) . 

(where n = 1 or 2; X = H, opt. substd. alkyl, alkoxy, opt. substd. 
aryl , 

aryloxy, opt. substd. aralkyl or halogen; Ph = phenyl; Rl,R2,R3 = 
each opt . 

substd. alkyl, alkenyl, opt. substd. aryl or aralkyl; R4 , R5 , = H, 
lower alkyl . 

lower alkoxy, CN, NO 2 or halogen; R6 , R7, R8 , R9 = opt. substd. 
alkyl, opt. 

substd. aryl, opt. substd. alkenyl opt. substd. alkinyl or opt. 
substd . 

alicyclic but all of R6 , R7 , R8 , and R9 are not simultaneously opt. 
substd . aryl . 

Cpd. (B) is a cpd. having an aromatic ring and/or halogen atom. The 
wt . ratio 

Of cpd. (A), (B) , (C) to (D) is 100:10-200 (0.5-15:0.1-20). The 
content of 

cpd, (A) is 10-90, pref. 30-70 wt . % in the recording medium. 

ADVANTAGE - The vol. phase type hologram has good chemical stability, 
environmental characteristics, broad photosensitive wavelength range 
characteristics, high degree of definition, high diffraction 
coefficient, high 

transparency and high sensitivity. 
CHOSEN -DRAWING : Dwg .0/0 

TITLE-TERMS: PREPARATION VOLUME PHASE TYPE HOLOGRAM COMPRISE EXPOSE 
PHOTOSENSITISER MATERIAL METHO POLYACRYLATE HOMO CO 

POLYMER 

UNSATURATED COMPOUND CYANINE DERIVATIVE ORGANIC BORON 
COMPLEX TREAT 

LIGHT HEAT 

ADDL- INDEXING -TERMS : 

METHACRYLATE ! 

DERWENT- CLASS: A89 E19 G06 P83 P84 V07 
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CPI-CODES: A04-F06E4; A08-C01; A0S-C07; A12-LQ2; E05-C02; E10-A01; 
E10-H04; 

E10-J02B4; E25-B02; G06-D; G06-E; G06-F03B; G06-F03C; 

G0 6-F03D; 

EPI-CODES: V07-F02C; 

CHEMICAL -CODES : 
Chemical Indexing M3 *01* 
Fragmentation Code 



C053 


C100 


G010 


G011 


G012 


G013 


G019 


G100 


H341 


H342 


H541 


H54 2 


KO 


L143 


L199 


L7 


L730 


Ml 


M121 


M144 


M210 


M211 


M212 


M213 


M214 


M215 


M216 


M22 0 


M221 


M222 


M231 


M232 


M233 


M24 0 


M272 


M280 


M281 


M282 


M32 0 


M411 


M510 


M520 


M532 


M54 0 


M650 


M772 


M7 82 


Q12 0 


Q121 


Q345 



Q349 R043 
Markush Compounds 
9430B7401 

Chemical Indexing M3 *02* 
Fragmentation Code 



B405 


B505 


B720 


B744 


B809 


B831 


G010 


G019 


G020 


G021 


G022 


G029 


G030 


G033 


G034 


G035 


G040 


G050 


G100 


Gill 


G112 


G113 


G553 


G563 


G599 


H721 


H722 


H723 


H724 


H725 


H731 


H732 


M121 


M122 


M123 


Ml 2 4 


M125 


MI26 


Ml 2 9 


M144 


M210 


M211 


M212 


M213 


M2I4 


M215 


M216 


M220 


M221 


M222 


M223 


M224 


M225 


M2 2 6 


M231 


M232 


M233 


M250 


M2 8 0 


M281 


M2S2 


M283 


M311 


M312 


M313 


M314 


M315 


M316 


M320 


M321 


M322 


M323 


M331 


M332 


M333 


M34 2 


M361 


M391 


M392 


M3 93 


M411 


M510 


M520 


M530 


M531 


M532 


M533 


M54 0 


M541 


M542 


M543 


M62 0 


M772 


M782 


Q120 


Q121 


Q345 


Q349 


R043 





Markush Compounds 
9430B7401 



Chemical indexing M4 *03* 
Fragmentation Code 



DO 13 


D021 


D022 


D622 


F012 


F013 


F014 


F015 


F710 


G001 


G002 


G010 


GO 11 


G012 


G013 


G019 


G020 


G021 


G022 


G029 


GO 4 0 


G100 


Gill 


G112 


G221 


G299 


HI 


H141 


HI 81 


H2 


H2 01 


H211 


H541 


H60 0 


H641 


H7 


H713 


H716 


H72 0 


H721 


H722 


H724 


H725 


J5 


J521 


J592 


J9 


L9 


L910 


Ml 


Ml 12 


M114 


M122 


Ml 2 4 


M126 


M132 


Ml 3 4 


M135 


Ml 41 


M150 


M210 


M211 


M212 


M213 


M214 


M215 


M216 


M220 


M221 


M222 


M223 


M224 


M22 5 


M226 


M231 


M232 


M233 


M24 0 


M272 


M27 3 


M2 8 0 


M2 81 


M2 8 2 


M311 


M312 


M313 


M314 


M315 


M316 


M321 


M322 


M323 


M331 


M33 2 


M3 33 


M34 0 


M342 


M3 4 4 


M3 7 3 


M391 


M3 92 


M4I2 


M511 


M521 


M530 


M531 


M532 


M533 


M540 


M782 


Q120 


Q121 


Q3 4 5 


Q349 


R043 


WO 03 


WO 3 0 


W33 5 







Markush Compounds 
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9430B8202 



Chemical indexing M4 *04* 
Fragmentation Code 

D013 D014 D016 D021 D022 D602 D622 E400 E600 F011 

F012 F013 F014 F015 F019 F432 F512 F610 F710 F799 

G001 G0G2 G010 G011 G012 G013 G019 G020 G021 G022 

G029 G040 G100 Gill G112 G113 G221 G299 HI H141 

H181 H2 H201 H21I H541 H600 K641 H7 H713 H715 

H716 H720 H721 H722 H723 H724 H725 J5 J521 J592 

L9 L910 L941 L942 Ml M112 M113 M114 M115 M119 

M122 M123 M124 M125 M126 M132 M134 M135 M139 M141 

M150 M210 M211 M212 M213 M214 M215 M216 M220 M221 

M222 M223 M224 M225 M226 M231 M232 M233 M240 M272 

M2 7 3 M28 0 M281 M282 M283 M311 M312 M313 M314 M315 

M316 M321 M322 M.323 M3 31 M332 M333 M340 M342 M344 

M373 M391 M392 M412 M413 M510 M511 M521 M522 M530 

M531 M532 M533 M540 M782 Q120 Q121 Q345 Q349 R043 
WO 0 3 WO 3 0 W335 
Markush Compounds 
9430B8203 

UNLINKED - DERWENT -REGISTRY- NUMBERS : 1 0 5 7 U 

ENHANCED - POLYMER- INDEXING : 
Polymer Index [1.1] 

017 ; G0260*R G0022 D01 D12 D10 D51 D53 ; H0000; M9999 M2073; 
L9999 

L2391; L9999 L2073; H0022 H0011; H0033 H0011; PQQ88; 
Polymer Index [1.2] 

017 ; G0384 G0339 G0260 G0022 D01 Dll D10 D12 D51 D53 D58 D63 D85 

F41 

R00479 7200; H0000; M9999 M2073; L9999 L2391; L9999 L2073; 
P0088; 

P0113 ; 
Polymer Index [1.3] 

017 ; ND01; ND03; K9847*R K9790; N9999 N7147 N7034 N7023; 
N9999 N7090 

N7034 N7023; K9529 K9483; K9574 K9483; B9999 B4580 B4568; 
B9999 

B3372*R; B9999 B4397 B4240; B9999 B4386 B4240; Q9999 Q8640 
Q8606; 

N9999 N6177*R; K9698 K9676; 
Polymer Index [1.4] 

017 ; D01 D51*R D53 D51; G0340 G0339 G0260 G0022 D01 Dll D10 D12 
D19 D18 

D31 D51 D53 D58 D63 D91 F34 F41 R24022 24201 ; A999 A179 A157; 
Polymer Index [1.5] 

017 ; DQ1 Dll D10 D12 D13*R D18*R D50 D51*R D52 D51 D68 D61*R B* 
3 A I* 7A 
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D19 D18 D32 D33 D34 D35 D69; A999 A179 A157; 
Polymer Index [1.6] 

017 ; D01 Dll D10 D19 D18 D35 D50 D61*R D69 D68 D95 B* 3A I* 7A; 

A999 

A179 A157; 
Polymer Index [1,7] 

017 ; G1627 G1592 D01 D23 D22 D31 D46 D50 D84 F34 R01057 30; 
A999 A475; 
Polymer Index [2.1] 

017 ; P1707 P1694 D01; S9999 S1616 S1605; 
Polymer Index [2.2] 

017 ; ND01; Q9999 Q7114*R; N9999 N7147 N7034 N7023; K9574 
K94 8 3 ; 

K9698 K9676; 



POLYMER - MULT I PUNCH - CODES- AND - KEY - SERIALS : 

Key Serials: 0027 0032 0069 0138 0141 0144 0171 0211 0229 0231 0500 
0535 0604 

2007 2016 2020 2194 2198 2300 2318 2371 2413 2427 2437 2493 2509 2567 
2595 2596 

2607 2726 2809 3011 3317 

Multipunch Codes: 03- 04- 06- 074 077 08& 081 082 085 0 9& 09- 10& 15- 
20- 227 

231 292 316 341 353 359 387 42- 428 431 443 473 48- 516 523 524 532 
541 545 57& 

63& 658 688 723 04- 231 244 245 398 431 443 477 57- 
SECONDARY-ACC-NO: 

CPI Secondary Accession Numbers: 1994-111171 
Non-CPI Secondary Accession Numbers: 1994-192067 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationJThis invention relates to the manufacturing method of the volume phase 
type hologram which was excellent in chemical stability or an environmental capability-proof, 
and was excellent in the large sensitization wavelength area characteristic, high resolution, 
high diffraction efficiency, high transparency, and a sensitivity characteristic. 
[0002] 

[Description of the Prior ArfjConventionaliy, generally the photosensitive materials of a 
bleaching processing silver salt and a dichromated gelatin system have been used as a charge 
of hologram recording material. However, both the hologram materials using this needed 
complicated wet-developing processing, and it had further the problem of being inferior to 
resolution or an environmental capability-proof, for example, moisture resistance, and 
weatherability. 

[0003]The hologram recording material using a photopolymer is proposed that such a problem 
should be solved. JP, 62-14831, B for example, the hologram recording material which consists 
of combination of the compound and halogenated compound containing the aromatic ring or 
heterocycle which has a replaceable reaction position by a radical, JP, 62-22152,6 is indicating 
the hologram recording material using the polyfunctional monomer which has two or more 
ethylene nature unsaturated bonds, the polymer of non-cross-linking, and combination with an 
initiator. Although these photosensitive materials have the hologram characteristic outstanding 
in points, such as resolution or an environmental capability-proof, Or it was inferior to a 
sensitivity characteristic and the sensitization wavelength area characteristic, it had a fault, like 
the development unevenness and the white blush mark resulting from manufacturing 
complicated nature, such as having adopted the wet process process in manufacture of a 
hologram, and the opening produced at the time of solvent immersion operation, or a crack 
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arise. 

[0Q04]The hologram recording materia! using the photopolymer which can manufacture a 
hologram only by interference exposure on the other hand as only down stream processing 
which does not need a complicated or complicated wet process process in the manufacturing 
process of a hologram, and its manufacturing method are indicated. For example, 
thermoplastic polymer and the fluid ethylene nature monomer for which JP.2-3081 ,A has a 
substituent in which either polymer or a monomer contains an aromatic ring or a halogen atom, 
And the photopolyrnerization nature constituent and the element for refractive-index pictures 
which comprise a photoinitiator are indicated, if this art is followed, it is proved by "Practical 
Holography IV" SPIE, the 1212nd volume, and 30 pages (1990) that the hologram excellent in 
high diffraction efficiency, high resolution, an environmental capability-proof, and transparency 
is manufactured. However, when applying this hologram recording material in full color, it has 
the fault that a sensitivity characteristic is inferior in especially a not less than 600-nm 
wavelength area. Such a fault poses process top problems -- shortening of exposure time 
cannot be performed in the extensive duplicate of a hologram. 
[0005] 

[Problem(s) to be Solved by the InventionjThis invention is excellent in chemical stability, for 
example, an environmental capability-proof, and is excellent in a large sensitization 
wavelength area, high resolution, high diffraction efficiency, high transparency, and a 
sensitivity characteristic, and aims at offer of the manufacturing method of the volume phase 
type hologram which makes complicated down stream processing unnecessary. 
[0006] 

[Means for Solving the ProblemjThis invention persons reached this invention, as a result of 
inquiring wholeheartedly in consideration of the above many points that the above-mentioned 
purpose should be attained. Namely, a compound (B), a general formula (1), or a general 
formula (11) which has at least one or more ethylene nature unsaturated bonds which the first 
this invention polymerizes [ a single polymer of acrylic ester (meta) or a copolymer (A) of two 
or more sorts of acrylic ester (meta), and ] 
[0007]General formula (1) 
[Formula 13] 



[GG08JGenera! formula (2) 
[Formula 14] 
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[Q0G9]General formula (3) 
[Formula 15] 




[00 1Q]Genera! formula (4) 
[Formula 16] 




[0011]General formula (5) 
[Formula 17] 




[0012]General formula (6) 
[Formula 18] 
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[0G13jGenerai formula (7) 
[Formula 19J 




[0014]Genera!formu!a (8) 
[Formula 20] 

1 



[0015]General formula (9) 
[Formula 21] 




[0016]General formula (10) 
[Formula 22] 




[001 7]General formula (11) 
[Formula 23] 
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2 



[0018]ihe alky! group in which n may express 1 or 2 among a formula, and X may have a 
hydrogen atom and a substituent. The aryi group, aryloxy group which may have an aikoxy 
group and a substituent, Express the araikyl group or halogen atom which may have a 
substituent, and Ph expresses a phenyl group, R 1 , R 2 , and R 3 independently, respectively, 
The araikyl group which may have an ary! group which may have the alkyi group, the alkenyl 
group, aryS group, and substituent which may have a substituent, or a substituent is expressed. 
The merocyanine derivative (C) expressed and general formula (12) 
[0019]General formula (12) 
[Formula 24] 



[0020](R 4 and R 5 among a formula) Express a hydrogen atom, a low-grade alkyl group, a 
lower aikoxy group, a cyano group, a nitro group, and a halogen atom, and R 6 , R 7 , R 8 , and R 9 , 
An alkyl group which may have a substituent independently, respectively, an aryi group which 
may have a substituent, An alkenyi group which may have a substituent, an alkynyl group 
which may have a substituent, A basis chosen from an alicycle group which may have a 
substituent is shown, and R 6 , All R 7 , the R 8 , and R 9 serve as an aryi group which may have a 
substituent simultaneously. Are in charge of manufacturing a hologram using photosensitive 
materials which consist of a diary! iodonium organicity boron complex (D) expressed, After 
carrying out hologram exposure of these photosensitive materials, a manufacturing method of 
a volume phase type hologram applying Sight and/or heat is provided. A compound (B) which 
has at least one or more ethylene nature unsaturated bonds which can polymerize may have 
an aromatic ring (and) or a halogen atom. 
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[0021]As an example of a single polymer of acrylic ester (rneta) used by this invention, or a 
copolymer (A) of two or more sorts of acrylic ester (meta), Methyl, ethyl, propyl, isopropyl, si- 
butyl, sec-butyl, tert-butyi, pentyi, neopentyl one, hexy!, heptyi, Octyl, nonyl, decy!, dodecyl, 2- 
methylbutyl, 3-methylbutyt, 2-ethylbutyt, 1 s 3-dsmethyibutyl, 2-ethylhexyl, 2-methyipentyl, 
cyclohexyl, adamanthyl, isobornyl, Dicyclopentanil, a tetrahydro FUFURUFU reel, 2~ 
hydroxyethyl, Single polymers of methacryiic acid ester, such as 3-hydroxybutyl, trifluoroethyl, 
tetrafluoro propyl, heptadecafluorodecyS, and octafluoro pentyi, or acrylic ester or two or more 
sorts of these copolymers are mentioned. When using acrylic ester which has a hydroxy group 
(meta), further, it may denaturalize by acid anhydride, an isocyanate, epichiorohydrin, etc., and 
a hydroxy group may be. Since a polymer stops being adhesiveness when methacryiic acid 
ester will be not less than 30% by a mole ratio, a ratio of acrylic ester in a copolymer of two or 
more sorts of acrylic ester (meta) and methacryiic acid ester is preferred, 
[0022]As a compound (B) which has at least one or more polymerization nature ethylene 
nature unsaturated bonds used by this invention, oligomer other than monofunctional or a 
polyfunctional vinyl monomer may be included, and it may be the amount compound of 
polymers further, and they may be these mixtures. Next, these compounds are illustrated. 
[0023]Acrylic acid, methacryiic acid, itaconic acid, maSeic acid, acrylamide, To high boiling 
point vinyl monomers, such as methacrylamide, diacetone acrylamide, 2-hydroxyethyl (meta) 
acrylate, and N-vinyicarbazole, and a pan. An aliphatic series polyhydroxy compound, for 
example, ethylene glycol, a diethylene glycol, Triethylene glycol, tetraethylene glycol, 
neopenty! glycol, 1 ,3-propanedioi, 1,4-butanedioi, 1,5-pentanediol, 1,6-hexanediol, 1,10- 
Deccan diol, trimethylolpropane, Ji or poly (meta) acrylic ester, such as pentaerythntoi, 
dipentaerythritol, sorbitol, and mannitol, An aromatic polyhydroxy compound, for example, 
hydroquinone, resorcinol, JI or poly (meta) acrylic ester, such as catechol and pyrogaiioi, 
Ethylene oxide denaturation (meta) acrylate of isocyanuric acid, bisphenoi A ethylene oxide 
denaturation di(meth)acryiate, a polymer that has further a functional group which has the 
labile like a hydroxy group or a halogenation methyl group in a side chain, acrylic acid, 
methacryiic acid, Polymer obtained by a polymeric reaction with unsaturated carboxylic acid, 
such as crotonic acid, is also used suitably. As such a high molecular compound, a copolymer 
of polyvinyl alcohol, vinyl alcohol, and vinyl acetate, A copolymer with an acrylate monomer, 
phenol resin, etc. are mentioned variously (meta) with polyepichiorohydrin, phenoxy resin, poly 
chloromethyl styrene, and 2-hydroxyethy! (meta) acrylate. An acryiic(meta )-ized epoxy resin, 
polyester (meta) acrylate oligomer, acrylic (meta)-ized urethane oligomer, acroiein-ized 
polyvinyl alcohol, etc. can be raised. 

[0024JA compound which has halogen atoms, such as an aromatic ring and/or fluoride, 
chlorine, bromine, and iodine, is { among these ] preferred. St is because these compounds can 
enlarge refractive index difference with a single polymer of acrylic ester (meta), or a copolymer 
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(A) of two or more sorts of acrylic ester (meta) and a hologram recording medium with high 
diffractio i is provided greatly [ rdractive index modulation ] by this, Specifically 2- 

phenoxy ethyl acrylate, p-chlorophenoxy ECHIRUA crate, p-bromophenoxy ECHIRUA crate, 2- 
naphthyi acrylate, trifiuoroethyl acrylate, a tetrafluoro propyl meta-crate, bisphenol A ethylene 
oxide denaturation diacrylate, phthaiic acid epichlorohydrin denaturation diacryiate, etc, are 
mentioned. 

[0025]ln a merocyanine derivative (C) of a formula {1} thru/or a formula (11) used by this 
invention, X expresses a hydrogen atom, an alky! group, a substituted alkyl group, an alkoxy 
group, an aryi group, a substitution aryi group, an aryioxy group, an aralkyl group, a 
substitution aralkyl group, or a halogen atom. 

[0026]as an alky! group -- 1-18 carbon atoms - straight chain shape or a branched state alkyl 
group of 1-6 is illustrated preferably. As a substituent of a substituted alkyl group, halogen 
atoms, such as fluoride, chlorine, bromine, and iodine, Hydroxyl, a carboxyl group, a cyano 
group, an alkoxy group, an aikoxycarbonyl group, A diaikylamino group, a tetrahydro furil 
group, an oxa nil group (or tetrahydropyranyl group), or the dioxa nil group is expressed, and 
these substituents express a substituted alkyl group which two pieces combined with an alkyl 
group one piece. As an example of a substituted alkyl group, a carboxymethyl group, a 2- 
carboxyethyl group, A 3-carboxypropyi group, a cyanomethyl group, 2-cyanomethyl group, A 
3-cyanopropyl group, methoxy ethyl group, and 2-methoxy ethyl group, A 3-methoxy propyl 
group, an ethoxymethyl group, a dimethoxymethyl group, A 2,2-dimethoxyethyi group, a 2,2- 
diethoxymethyl group, a methoxy carbonylmethyl group, An ethoxy carbonyimethyl group, a 
propoxy carbonylmethyl group, 2-(carbomethoxy) ethyl group, 2-(ethoxycarbonyl) ethyl group, 
a dimethylamino group, a diethylamino group, a dipropylamino group, a methylethylamino 
group, a 2-tetrahydro furil group, 2-oxa nil group, 4-oxa nil group, and the dioxa nil group can 
be mentioned. 

[0027]As an alkoxy group, a methoxy group, an ethoxy basis, a propoxy group, an isopropoxy 
group, a butoxy group, an isobutoxy group, a sec-butoxy group, a tert-butoxy group, a 
benzyioxy group, etc. are illustrated. As an aryi group which may have a substituent, a phenyl 
group, p-tolyl group, a xylyl group, a KUMENIRU group, a naphthyl group, an anthryl group, a 
phenan tolyl group, etc. are illustrated. As an aryioxy group, a phenoxy group, p-fluorophenoxy 
group, p-cyano phenoxy group, etc, are illustrated. As an aralkyl group which may have a 
substituent, benzyl, p-chlorobenzyl, p-bromobenzyi, p-cyanobenzyl, p-nitrobenzyi group, p- 
methylbenzy! group, a p-tert-butylbenzyl group, etc. are illustrated. 

[0028]Substituent R 1 , R 2 , and R 3 of a merocyanine derivative (C), An alkyl group, an alkenyl 
group which may have a substituent independently, respectively, An aralkyl group which may 
have an aryi group which may have an aryi group and a substituent, or a substituent is 
expressed, In the case of an aralkyl group which may have an alkyl group which may have a 
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substituent, an aryi group which may have a substituent, or a substituent, The same meaning 
as a case of an aralkyl group which may have an alkyl group in which the above-mentioned 
substituent X may have a substituent, an aryl group which may have a substituent, or a 
substituent is shown. 

[0029]As an alkenyl group, straight chain shape or a branched state aikenyi group to 2-4 
carbon atom can be expressed, and a vinyl group, an aiiyi group, 1-propeny! group, 2-butenyl 
group, 3-butenyl group, and an isopropeny! group can be mentioned as the example. A 
merocyanine derivative expressed with a genera! formula (1) thru/or a general formula (11) 
"Studies of the 5326-5332nd volume [ 73rd ] page (1951) and LG.S.Brooker and others of 
"Journal of American Chemical Society." in In accordance with a method of a statement, it can 
compound to the CyanineDye Series and The Merocyanines", and can also obtain from 
Japanese Sensitizing dye research institute. 

[0030]A compound shown below is mentioned as an example of merocyanine dye. Namely, 5 - 
[(T-ethyi~2'-pi!us zyiidene) Ethylidene] -3-ethylrhodanine, 5 - [(3'-ethy!-4',5'-dipheny!-2'-thia 
ZORIRIDEN) Ethylidene] -3-ethylrhodanine, 5 - P'-ethyl-Z-benzothia ZORIRIDEN) 
Ethylidene] -3-ethyl-4-oxo 2-thio KISOSAZO lysine, 5 - [(S'-ethyl-Z-benzothia ZORIRIDEN) 
Ethylidene] The-2-phenyl-5 (4) oxazoione, 5 - [(3'-ethy1-2'-benzothia ZORIRIDEN) Ethylidene] 
A-1 -phenyl-3-methyl-pyrazoione, 5 - [(3'-ethy!-Z-benzooxa ZORIDEN) Ethylidene] -3-ethyl-4- 
oxo 2-thioxo oxazolidine, 5 -[(3'-ethyl-2'-benzooxa ZORIRIDEN) Ethylidene] -3-ethylrhodanine, 
5 - [(3\3'~dimethyl- 2'-indri NIRIDEN) Ethylidene] -3-ethyl-4-oxo 2-thioxo KISASAZO lysine, 5 - 
[(1'-ethyl-2'-kino RIRIDEN) Ethylidene] -3-ethylrhodanine, 5 - [(1'-ethyl-2'-kino RIRIDEN) 
Ethylidene] -3-ethylrhodanine, 5 - [(3'-ethyl-2'-benzothia ZORIRIDEN) Ethylidene] -3- 
ethylrhodanine, 5 - [(3'-ethyl-2'-benzothia ZORIRIDEN) Butenylidene] -3-ethylrhodanine etc. 
can be mentioned. 

[0031]Next, substituent R 4 and R 5 of a diaryl iodonium organicity boron complex (D) which are 
shown by a general formula (12), Independently, respectively A hydrogen atom, a methyl 
group, an ethyl group, a propyl group, an isopropy! group, Low-grade alkyl groups, such as a 
butyl group, an isobutyl group, a sec-butyl group, and a tert-butyl group, Halogen atoms, such 
as lower alkoxy groups, such as a methoxy group, an ethoxy basis, a propoxy group, an 
isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy group, and a tert-butoxy 
group, a cyano group, a nitro group and fluoride, chlorine, bromine, and iodine, are expressed. 
Next, R 6 , R 7 , R 8 , and R 9 , An aikyi group which may have a substituent independently, 
respectively, an aryl group which may have a substituent, An alkenyl group which may have a 
substituent, an alkynyl group which may have a substituent, and a basis chosen from an 
alicycle group which may have a substituent are shown, and it does not become an aryi group 
in which all R 6 , R 7 , the R 8 , and R 9 may have a substituent simultaneously. As an alkyl group 
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which it may have, a subsiituent A methyl group, an ethyl group, a propyl group, An isopropyl 
group, a butyl group, an isobutyl group, a sec-butyi group, a tert-butyi group, A pentyl group, a 
hexyl group, an octyl group, a decyl group, dodecyi, an octadecyl group, etc, as an ary! group 
which may have a substituent, A phenyl group, p-toiyl group, a xylyl group, a mesityl group, a 
KUMENIRU group, etc. as an alkenyi group which may have a substituent, A vinyl group, 1- 
propenyl group, an isopropenyl group, 1-butenyl group, etc. as an alkynyl group which may 
have a substituent, An ethynyi group, 1-hexynil group, 1-propynyi group, etc. as an alicycle 
group which may have a substituent, A cyclohexyi group, a cyciopentylic group, a cyclohexenyl 
group, a norbornyl group, By hydrogen atom and a substituent of further others, a bornyl 
group, a menthyl group, the Pina Nils group, an adamanthyl group, etc. may be mentioned, 
and these bases may be replaced, and as such a substituent, For example, a mesyi group 
besides aryl groups, such as alkoxy groups, such as halogen groups, such as a fluorine atom, 
a chlorine atom, a bromine atom, and iodine atoms, a methoxy group, an ethoxy basis, and a 
butoxy group, a phenyl group, p-tolyl group, and p-methoxypheny group, A p-toluenesulfonyl 
group and a trifluoromethyl group are mentioned. 

[0032]As an example of such a diphenyliodonium organicity boron complex, Diphenyliodonium, 
JITORIRU iodonium, phenyl (p-methoxypheny) iodonium, Bis{m-nitropheny!)iodonium, bis(p-t- 
buthylphenyl)iodonium, n-butyltriphenyi borate complexes, such as bis(p-cyanophenyl) 
iodonium, A sec-butyltriphenyl borate complex, a tert-butyltriphenyi borate complex, n-butyltris 
(p-methoxypheny) borate complex, a methyltriphenyi borate complex, n-butyitris (p- 
fluorophenyl) borate complex, etc. are illustrated. A compound (12a) thru/or a compound (12c) 
are shown as a typical compound. 
[0033jCompound (12a) 
[Formula 25] 



[G034JCompound (12b) 
[Formula 26] 
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t-Bu 




Pli 

Ph-jj-n-Bu 
Ph 



t-Bu 



[0035]Compound (12c) 
[Formula 27] 



CN 




CN 



[0036]The photosensitive materials for hologram recording of use by this invention, (Meta) The 
single polymer of acrylic ester, or the copolymer (A) of two or more sorts of acrylic ester 
(meta), The compound (B) which has at least one ethylene nature unsaturated bond which can 
polymerize, And the photopolymerization initiator which consists of a merocyanine derivative 
(C) and a diaryl iodonium organicity boron complex (D) is dissolved into a suitable solvent by 
arbitrary concentration, and the obtained solution can be obtained by the ability to apply it in 
the shape of a coat on substrates, such as a glass plate. Although there is no specific 
restriction in the compounding ratio of each above-mentioned ingredient, it is preferred to 
prepare the concentration of a merocyanine derivative (C) so that the transmissivity of the 
laser beam for an exposure may be 1% or more. Furthermore, various additive agents, for 
example, a plasticizer, a chain transfer agent, an antioxidant, thermal polymerization inhibitor, 
a leveling agent, etc. may be added if needed. 

f0037](Meta) Quantity occupied in all the photosensitive materials of a single polymer of acrylic 
ester or a copolymer (A) of two or more sorts of acrylic ester (meta) is 30 to 70 % of the weight 
preferably ten to 90% of the weight, in order to perform hologram recording which has high 
diffraction efficiency. The amount of compound (B) used which has at least one or more 
ethylene nature unsaturated bonds which can polymerize is 40- 150 weight section preferably 
ten to 200 weight section to copolymer (A) 100 weight section which is a base material. Since 
maintenance of high diffraction efficiency and improvement in a sensitivity characteristic will 



http:/Avww4.irxll.inpit.go.jp/cgi-bi^ 2/27/2009 



JP,06-175S54,A [DETAILED DESCRIPTION] 



Page II of] 7 



become difficult if it deviates from a mentioned range, it is not desirable. 
[0038]A merocyanine derivative (C) is preferably used in the range of 0.5 - 15 weight section 
0.1 to 30 weight section to copolymer (A) 100 weight section among photopolymerization 
initiators of use by this invention. The amount used receives restriction with optical density of 
photosensitive layer thickness and this thickness. That is, it is preferred that optical density 
uses it in the range which does not exceed 2. A diary! iodonium organicity boron complex (D) 
is preferably used in the range of 1 - 15 weight section 0.1 to 20 weight section to copolymer 
(A) 100 weight section. 

[0039]A film is formed for a sensitizing solution made to dissolve photosensitive materials for 
hologram recording of the above composition ratios in a suitable solvent on substrates, such 
as a direct glass plate and a plastic film, using a spin coater, a roll coater, or a bar coating 
machine. A protective layer for oxygen interception may be formed on it. A protective layer 
may paste together a film or boards made from a plastic, such as polyolefine, polyvinyl 
chloride, a polyvinylidene chloride, polyvinyl alcohol, or polyethylene terephthaiate, or may 
carry out coating of the solution of said polymer. A glass plate may be pasted together. In 
order to improve airtightness between a protective layer and a film and/or between a substrate 
and a film, a binder or a liquefied substance may be made to exist. 
[0040]A sensitive plate or a film formed above with photosensitive materials for hologram 
recording produced by making it like, After fixing to an electrode holder so that it may not be 
influenced by vibration, it irradiates with visible light laser, such as helium-Cd laser, Ar ion 
laser, helium-Ne iaser, Kr ion laser, and ruby laser, and a volume phase type hologram is 
recorded. Drawing 1 shows a block diagram of a 2 light-flux exposure device for hologram 
creation, the inside of a figure, and 1 - a lens and 4 show a spatial filter, 5 shows a glass 
plate, and, as for a mirror and 3, an argon laser sender and 2 show a film 6. 
[0041 ]A sensitive plate or a film by which hologram recording was carried out needs to apply 
light and/or heat for fixing of an unexposed portion or a portion with few light exposures. Visible 
light and/or ultraviolet radiation, such as a carbon arc, a high-pressure mercury-vapor lamp, a 
xenon lamp, a metal halide lamp, a fluorescent lamp, a tungsten Samp, etc. besides visible light 
laser, are used for light. As for heat, heating among 40 to 160 ** is preferred. Light and heat 
may be simultaneously applied to a sensitive plate or a film by which hologram recording was 
carried out, or light and heat may be applied independently. Operation of exfoliating a 
protective film before and after applying light and/or /heat may be performed. 
[0042] 

[FunctionjThe photosensitive materials for hologram recording of use by this invention, The 
single polymer of methacrylic acid ester, or the copolymer (A) of two or more sorts of acrylic 
ester (meta), If is considered as the including-combination of compound (B) and merocyanine 
derivative (C), and diary! iodonium organicity boron complex (D) feature. [ which have at least 
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one ethylene nature unsaturated bond which can polymerize ] The merocyanine derivative (C) 
used in this invention, Make it possible to cross the sensitization wavelength area of the 
photosensitive materials for hologram recording used by this invention to a near infrared field, 
and to set it up arbitrarily from an ultravioiet region, by suitable selection of the molecular 
structure, and by exposure of the selected wavelength. A diary! iodonium organicity boron 
complex (D) will be disassembled efficiently, and the radical polymerization by the free radical 
by which it is generated as a result will be induced effectively. Since it has two free radical 
sources of release in the intramolecular, the diary! iodonium induction boron complex used 
especially in this invention will generate a free radical effectively, and will cause improvement 
in a sensitivity characteristic. 

[0043]On the other hand, in hologram recording, if the photosensitive materials of this 
photopolymerization nature are irradiated with a laser beam, in the strong part of this light 
interference operation in a laser radiation part, the polymerization reaction of the compound 
(B) which has at least one or more ethylene nature unsaturated bonds which can polymerize 
will arise. The compound (B) which is in the weak part of interferential action in that case is 
diffused to the strong part of interferential action. In the part by which hologram exposure was 
carried out, the refractive index difference by diffusion of a compound (B) arises. Since 
refractive indicees with the single polymer of acrylic ester (meta) or the copolymer (A) of two or 
more sorts of acrylic ester (meta) differ greatly when a compound (B) is a compound which has 
an aromatic ring and/or a halogen atom, refractive index difference is guessed as having 
appeared greatly. It is unreacted, and the remaining compound (B) polymerizes by applying 
light and/or heat after hologram recording, and gives a hologram with little aging. 
[0044] 

[ExamplejBased on an example, this invention is explained more to details below, in each 
following example, especially, a part expresses a weight section, as long as there is no notice. 
Example 1 poly methyl methacryiate (the Aidrich make, weight average molecular weight 
710,000) 100 copies Phenoxy ethyl acryiate (trade name PO-A and Kyoeisha Fatty chemistry 
Industry) 90 copies Merocyanine derivative (compound a) 

5-[(1'-ethyl-2'-piius zylidene) Ethyiidene] -3-ethylrhodanine Two-copy diphenyliodonium 
organicity boron complex (compound (12a)) 

Diphenyliodonium n-butyltriphenyl borate Five copies Dioxane 900 copies[0045]Compound (a) 
[Formula 28] 
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[0046-]On a 1Q0x125x3-mm glass plate, the s ists of the above 

was applied using a 3-mii applicator so that the thickness after sensitizing solution desiccation 
might be set to 7 micrometers, and the sensitive -plate for hologram recording was created. The 
5% solution of polyvinyl alcohol was applied by a 3-mii applicator. After carrying out hologram 
exposure to this sensitive plate using argon laser 488nm light by the optical system for 
hologram creation shown in drawing 1 , one side of 2 light flux was intercepted and it exposed 
to the same exposure time as hologram exposure, and it put on 120 ** oven after that for 1 
hour. Diffraction efficiency was measured with the product ARTmade from Jasco lndustry25C 
type spectrophotometer. This device can install a photograph multimeter with a 3-mm-wide slit 
on the circumference with a radius [ centering on a sample ] of 20 cm. 0.3-mm-wide 
monochromatic light was entered into the sample at the angle of 45 degrees, and the diffracted 
light from a sample was detected, The ratio of the biggest value except regular reflection light 
and a value when a sample is not placed but direct incident light is received was made into 
diffraction efficiency. The hologram of 70% of diffraction efficiency was produced by light 
exposure 10 mJ/cm 2 . Even if it neglected this hologram for 180 days under the environment of 
25 ** and 60% RH, the decline in diffraction efficiency was not accepted, 
[0047]The merocyanine derivative (a) in two to example 12 Example 1 was changed into the 
merocyanine derivative of compound (b) - (I) shown below, and a sensitivity characteristic, 
diffraction efficiency, and playback wavelength when the same operation as Example 1 was 
performed were summarized in Table 1, and were shown. In Examples 5 thru/or 8, in 
Examples 9 and 10, the 633-nm light of helium-Ne laser was used, and the 647-nm light of Kr 
ion laser was used for the 514-nm light of Ar ion laser by Example 12. 
[0Q48]Compound (b) 
[Formula 29] 



[0049]Compound (c) 
[Formula 30] 
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[0050]Compound (d) 
[Formula 31] 

Et 




0 

N^Ph 



[0051]compound (e) 
[Formula 32] 




N 

I 

El 



cu-co- 



-He 



Ph 



[0052]compound (f) 
[Formula 33] 




[0053]compound (g) 
[Formula 34] 



✓ Et 



x 



i 

Et 
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[0054]Compound (h) 
[Formula 35] 




I 

Et 



[0055]Compound (i) 
[Formula 36] 




[0056]Compound (j) 
[Formula 37] 




[0057]Compound (k) 
[Formula 38] 




I 

Et 



[0058]Compound (I) 
[Formula 39] 
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[0059]The diphenyliodonium n-butyltriphenyi borate (12a) in example 13 Example 1, The 
measurement result of the hologram characteristic when it changes into bis(p-tert- 
buthylphenyl)iodonium n-buty!triphenyl borate (12b) and also is operated by the same method 
as Example 1 was shown in Table 1. 

[0060]The diphenyliodonium n-butyltriphenyl borate (12a) in example 14 Example 1, The 
measurement result of the hologram characteristic when it changes into bis(p-cyanophenyl) 
iodonium sec-butyltriphenyl borate (12c) and also is operated by the same method as Example 
1 was shown in Table 1. 

[0061 ]The measurement result of the hologram characteristic when methyl methacrylate in 
example 15 Example 1 is changed into the copolymer (a monomer ratio, 10:1) of methyl 
methacrylate and 2-hydroxyethyl acrylate and also it is operated by the same method as 
Example 1 was shown in Table 1 . 
[0062] 

2 

Table 1 EXAMPLE Recording wavelength Light exposure Diffraction efficiency (nm) (mJ/cm ) 
and (%) 1 488 10 70 2 488 12 70 3 488 8 70 4 488 8 705 514 10 70 6 514.10 75 7 514 10 60 8 
514 8 65 9 633 5 65 10 633 5 75 11 488 10 60 12 647 15 70 13 488 12 70 14 488 8 70 15 488 
10 70[0063] 
Table 1 (**) 

Example Playback Transmissivity * preservability ** wavelength (nm) and (%) (Sun.) 1 485 98 
> 180 2 485 98 > 180 3 485 98 > 180 4 475 98 > 180 5 520 98 > 180.6 520 98 > 180 7 520. 98 
>180 8 520 98 > 180. 9 630 92 > 180 10 630. 92 >180 11 485 98 > 180 12 650 92 > 180 13 
485 98> 180 14 485 98 > 180 15 485 Endurance under transmissivity **25 ** in 98 > 180*600 
nm, and 60%RH preservation [0064]Except having changed methyl methacrylate in 
comparative example 1 Example 1 into poly-N-vinyicarbazoie, it was operated like Example 1 
and hologram recording was performed. Although hologram recording was possible at light 
exposure 30 mJ/cm 2 , the diffraction efficiency was 10%. 

[0065]Hologram recording was not able to be carried out although it was operated like ******** 
1 except having changed the poly methyl methacrylate in comparative example 2 Example 1 
into polystyrene. 

[0066JExcept having changed the poly methyl methacrylate in comparative example 3 
Example 1 into the polyvinyl pyrrolidone, it was operated like Example 1 and hologram 
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recording was performed. Although hologram recording was possible at light exposure 8 
mJ/cm 2 , the diffraction efficiency was 50%. However, since the moisture resistance of a 
polyvinyl pyrrolidone was poor, hologram recording disappeared thoroughly after preservation 
under 25 *' and the environment of 60% of relative humidity on the 1st. 
[0067] 

[Effect of the InventionJAccording to this invention, it crosses to a large wavelength area, and it 
is chemically stable at high sensitivity, and enables the hologram which has high resolution, 
high diffraction efficiency, and high transparency to manufacture simple. 



[Translation done.] 
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